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1
METHOD OF MULTIMEDIA BROADCAST
MULTICAST SERVICE CONTENT AWARE
SCHEDULING AND RECEIVING IN A
WIRELESS COMMUNICATION SYSTEM AND
RELATED COMMUNICATION DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/226,755, filed on Jul. 20, 2009 and
entitled “METHOD AND APPARATUS FOR Content Aware
Scheduling IN A WIRELESS COMMUNICATIONS SYS-
TEM?”, the contents of which are incorporated herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of multimedia
broadcast multicast service (MBMS) content aware schedul-
ing and receiving in a wireless communication system and
related communication device, and more particularly, to a
method for scheduling MBMS services of different resolu-
tion levels and for receiving an MBMS service according to
requirements on the resolution level when performing the
MBMS service and related communication device.

2. Description of the Prior Art

A long-term evolution (LTE) system, initiated by the third
generation partnership project (3GPP), is now being regarded
as a new radio interface and radio network architecture that
provides a high data rate, low latency, packet optimization,
and improved system capacity and coverage. In the LTE
system, an evolved universal terrestrial radio access network
(E-UTRAN) includes a plurality of evolved Node-Bs (eNBs)
and communicates with a plurality of mobile stations, also
referred as user equipments (UEs). The LTE radio protocol
stack includes the Layer 3, also known as the Radio Resource
Control (RRC) layer, the Layer 2, consisting of three sub-
layers that are the Packet Data Convergence Protocol (PDCP)
layer, the Radio Link Control (RLC) layer, and the Medium
Access Control (MAC) layer, and the Layer 1, also known as
the Physical (PHY) layer.

Recently, the 3GPP is involved in the further advancements
for E-UTRA and proposes an LTE-Advanced system as an
enhancement of the LTE system. Carrier aggregation, where
two or more component carriers are aggregated, is introduced
into the LTE-Advanced system in order to support wider
transmission bandwidths, e.g. up to 100 MHz and for spec-
trum aggregation. A UE of the LTE-Advanced system can
simultaneously receive and/or transmit on multiple compo-
nent carriers. Carrier aggregation allows a UE to aggregate a
different number of component carriers of possibly different
bandwidths in uplink and downlink.

Evolved multimedia broadcast multicast service
(E-MBMS) has been introduced in the LTE specification to
broadcast or multicast TV, films, information such as free
overnight transmission of newspaper in a digital form. Two
important scenarios have identified for the E-MBMS: one is
single-cell broadcast, and the other is E-MBMS over a single
frequency network (MBSFN). The MBSFN is a simulcast
transmission technique that realizes transmission of identical
waveforms at the same time from multiple cells covering a
geographic area called an MBSFN area. A UE therefore
observes multiple versions of the signal with different delays
due to the multi-cell transmission. Since the MBSFN trans-
missions from the multiple cells are closely time-synchro-
nized, the MBSFN transmission arrived at the UE is regarded
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as a transmission from a single cell and the UE may treat the
MBSFN transmission in the same way as multi-path compo-
nents of a single cell transmission without additional com-
plexity. The MBSFN transmission takes place on dedicated
subframes referred to as MBSFN subframes, which may also
be used for non-MBMS data transmission when the MBSFN
subframes are not allocated for MBMS data.

Please refer to FIG. 1, which is a diagram of E-MBMS
architecture according to the prior art. A broadcast/multicast
service center (BMSC) receives MBMS data generated from
an MBMS content provider. An MBMS gateway is present
between the BMSC and eNBs for delivering MBMS data to
each eNB providing the MBMS service. A multicast coordi-
nation entity (MCE) is present between a mobility manage-
ment entity (MME) and eNBs for allocating radio resources
used by all eNBs in the MBSFN area for multi-cell MBMS
transmission. The MCE may be a part of an eNB or another
network element than E-UTRAN. To realize E-MBMS, the
PHY layer of the LTE system offers information transfer
services between a physical multicast channel (PMCH) and a
downlink transport channel called multicast channel (MCH).
The MCH is required to be broadcasted in the entire coverage
area of each cell in the MBSFN area. Scheduling of each
MCH is done by the MCE. The MAC layer of the LTE system
offers data transfer services between the MCH and logical
channels including a multicast traffic channel (MTCH) and a
multicast control channel (MCCH), which are point-to-mul-
tipoint channels for transmitting traffic data and control infor-
mation. A UE determines what subframes are used by each
MTCH according to a dynamic scheduling information
(DSI), which is generated by the eNB and indicate subframes
used by each MTCH. The DSI can be carried in an MAC
control element or in a separate logical channel, such as a
multicast scheduling channel (MSCH).

The latest trend of mobile communication devices shows
an increasing demand of smartphones, netbooks, or mobile
internet devices, which are more diversified than ordinary
mobile phones and enable advanced computing ability to
implement a video compression standard such as H.264 or
MPEG-4 commonly used for a video streaming service. That
video compression standard is also foreseen to be used by
E-MBMS. In the field of video compression, a video frame is
compressed using different algorithms that are also called
frame types, such as intra-frame (I-frame) or predicted frame
(P-frame). An I-frame is the least compressible but does not
require other video frames to decode, such as a conventional
static image file. A P-frame, also known as a delta-frame,
holds only the changes in the image from the previous frame
and can use data from previous frames to decompress, which
is more compressible than an I-frame. I-frames can be
regarded as low-resolution data to present the least necessary
information of a video, and P-frames can be regarded as
high-resolution data to bring more detailed information. For
an MBMS service as a video streaming service, an MBMS
service of a high resolution level may include I-frames and
P-frames to present the detail and an MBMS service of a low
resolution level may include I-frames only. What resolution
level an MBMS service is in depends on the number of
resolutions the MBMS data (such as video frames) of the
MBMS service have.

Note that, mobile communication devices having different
screen sizes may have different requirements with respect to
the resolution level when performing MBMS services. For
example, a laptop computer is supposed to use a resolution
level higher than that a smartphone uses for MBMS services.
In addition, for a mobile communication device, a user may
have different requirements on the same MBMS service at
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different time. For example, after the user shrinks the window
size of a streaming video, the required resolution level of the
video can be lowered. The user may use a picture-in-picture
function when watching two or more videos in which one on
the full screen requires a higher resolution level and the other
in an inset window only requires a lower resolution level. In
addition, the user may switch an active window of an MBMS
service to another application window and puts the MBMS
service window to the background, then only minimum reso-
Iution level is required or the mobile communication device
stops receiving MBMS data until the user switches back to the
MBMS service window.

However, the eNB has no way to know the screen size of
each UE or how the user watches the MBMS service cur-
rently, and can only schedule an MBMS service including
data having all levels of resolution to all UEs receiving the
MBMS service. Each UE receives and decodes the same
MBMS data, and thereby parts of MBMS data of required
resolutions are recognized. If a UE requires only low-resolu-
tion MBMS data to be displayed, high-resolution MBMS data
already decoded are discarded or unused and power con-
sumption for receiving and processing these high-resolution
MBMS data is wasted, which is a critical issue for UEs using
batteries as a power source.

SUMMARY OF THE INVENTION

The present invention therefore provides a method of
MBMS content aware scheduling and receiving in a wireless
communication system.

According to one embodiment of the present invention, a
method of MBMS content aware scheduling and receiving for
a network of a wireless communication system includes
receiving data of different resolutions generated from a data
source from an MBMS content provider, and scheduling a
plurality of MBMS services of different resolution levels
formed with the received data on a plurality of multicast
traffic channels overlapping in time, wherein data of an
MBMS service of a first resolution level on a first multicast
traffic channel are shared with another multicast traffic chan-
nel corresponding to an MBMS service of a second resolution
higher than the first resolution.

According to another embodiment of the present invention,
a method of MBMS content aware scheduling and receiving
for a UE of a wireless communication system includes select-
ing a resolution level for performing an MBMS service
according to a presented picture size of the MBMS service on
a screen of the UE, and receiving the MBMS service of the
selected resolution level on one of a plurality of multicast
traffic channels overlapping in time, wherein the plurality of
multicast traffic channels are corresponding to a plurality of
MBMS services of different resolution levels scheduled by a
network of the wireless communication system.

According to another embodiment of the present invention,
a method of MBMS content aware scheduling and receiving
for a network of a wireless communication system includes
receiving data of different resolutions generated from a data
source from an MBMS content provider, and scheduling a
plurality of MBMS services of different resolution levels
formed with the received data respectively on a plurality of
multicast traffic channels non-overlapping in time, wherein
data of an MBMS service of a first resolution level on a
multicast traffic channel are repeated on another multicast
traffic channel corresponding to an MBMS service of a sec-
ond resolution level higher than the first resolution level.

According to another embodiment of the present invention,
a method of MBMS content aware scheduling and receiving
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for a UE of a wireless communication system includes select-
ing a resolution level for performing an MBMS service
according to a displayed picture size of the MBMS service on
a screen of the UE, and receiving the MBMS service of the
selected resolution level on one of a plurality of multicast
traffic channels non-overlapping in time, wherein the plural-
ity of multicast traffic channels are respectively correspond-
ing to a plurality of MBMS services of different resolution
levels scheduled by a network of the wireless communication
system.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram of E-MBMS architecture according to
the prior art.

FIG. 2 is a schematic diagram of an exemplary wireless
communication system.

FIG. 3 is a schematic diagram of an exemplary communi-
cation device.

FIG. 4 is a flowchart of an exemplary process.

FIG. 5 is a diagram of MBSFN resource allocation accord-
ing to the process of FIG. 4.

FIG. 6 is a diagram of MBSFN resource allocation accord-
ing to the process of FIG. 4 under carrier aggregation.

FIG. 7 and FIG. 8 are flowcharts of exemplary processes.

FIG. 9 is a diagram of MBSFN resource allocation accord-
ing to the process of FIG. 8.

FIG. 10 is a flowchart of an exemplary process.

DETAILED DESCRIPTION

Please refer to FIG. 2, which illustrates a schematic dia-
gram of an exemplary wireless communication system 10.
Briefly, the wireless communication system 10 is composed
of'a network and a plurality of mobile devices. The wireless
communication system 10 can be a LTE system, a LTE-
advanced system, or any other similar network system sup-
porting evolved multimedia broadcast multicast service
(E-MBMS). In the LTE or LTE-Advanced system, the net-
work can be referred as an E-UTRAN comprising a plurality
of eNBs, and the mobile devices are referred as UEs. Each
eNB is able to communicate with an MBMS content provider
to receive MBMS data. The UEs can be devices such as
mobile phones, computer systems, etc. This terminology will
be used throughout the application for ease of reference;
however, this should not be construed as limiting the disclo-
sure to any one particular type of network. In some examples,
the network and the UE may be seen as a transmitter or
receiver according to transmission direction, e.g. for uplink,
the UE is the transmitter and the network is the receiver, and
for downlink, the network is the transmitter and the UE is the
receiver.

Please refer to FIG. 3, which is a schematic diagram of an
exemplary communication device 20. The communication
device 20 can be the network or the UE shown in FIG. 2 and
may include a processing means 200 such as a microproces-
sor or ASIC, a memory unit 210, and a communication inter-
facing unit 220. The memory unit 210 may be any data stor-
age device that can store program code 214 for access by the
processing means 200. Examples of the memory unit 210
include but are not limited to a subscriber identity module
(SIM), read-only memory (ROM), flash memory, random-
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access memory (RAM), CD-ROM, magnetic tape, floppy
disk, and optical data storage device. The communication
interfacing unit 220 is preferably a radio transceiver for wire-
lessly communicating according to processing results of the
processing means 200.

To improve efficiency of power consumption for the UE
when MBMS services are performed, MBMS content aware
scheduling and receiving are necessary for the eNB and the
UE. Please refer to FIG. 4, which is a flowchart of an exem-
plary process 40. The process 40 is utilized for MBMS con-
tent aware scheduling and receiving for the network of the
wireless communication system 10. The process 40 can be
compiled into the program code 214. The process 40 includes
the following steps:

Step 400: Start.

Step 402: Receive MBMS data of different resolutions
generated from a data source from an MBMS content pro-
vider.

Step 404: Schedule MBMS services S1-SN of different
resolution levels formed with the received MBMS data
respectively on multicast traffic channels MTCH_1-
MTCH_N non-overlapping in time, wherein MBMS data of
an MBMS service of a first resolution level on a multicast
traffic channel are repeated on another multicast traffic chan-
nel corresponding to an MBMS service of a second resolution
level higher than the first resolution level.

Step 406: End.

According to Step 402, the eNB receives MBMS data of
different resolutions generated from a data source from an
MBMS content provider, which are used for forming MBMS
services S1-SN of different resolution levels that provides the
same program to be played in N resolution levels. The number
of resolutions the received MBMS data have is determined by
the MBMS content provider and not limited in the process 40.
For example, when the received MBMS data have two reso-
lutions, the received MBMS data includes low-resolution
MBMS data, e.g. I-frames compressed from a video and
high-resolution MBMS data, e.g. P-frames compressed from
the same video; the MBMS service of a high resolution level
is formed with the low-resolution MBMS data and the high-
resolution MBMS data; the MBMS service of a low resolu-
tion level is formed with the low-resolution MBMS data only.

After receiving MBMS data, according to Step 404, the
eNB schedules the MBMS services S1-SN respectively on
multicast traffic channels MTCH_1-MTCH_N non-overlap-
ping in time, in which subframes of a multicast traffic channel
are independent from subframes of other multicast traffic
channels. Since the multicast traffic channels MTCH_1-
MTCH_N are non-overlapping, the eNB has to repeat MBMS
data of a certain resolution on multicast traffic channels
requiring that MBMS data.

Please refer to FIG. 5, which is a diagram of MBSFN
(E-MBMS over a single frequency network) resource alloca-
tion according to the process 40. In FIG. 5, transport blocks
B1-B9 allocated on MBSFN subframes are generated from
the received MBMS data having two resolutions. The first 6
MBSEFEN subframes are a multicast traffic channel MTCH_1
for transmitting an MBMS service of a high resolution level,
including low-resolution transport blocks B1-B3 and high-
resolution transport blocks B4-B6. The last 3 MBSFN sub-
frames are a multicast traffic channel MTCH_2 for transmit-
ting an MBMS service of a low resolution level, including
only low-resolution transport blocks B7-B9 the same as
B1-B3. Note that, FIG. 5 is one of examples according to the
process 40 and whether the high-resolution transport blocks
or the low-resolution transport blocks are first transmitted is
not limited in the present invention. The UE determines what
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subframes are used by each multicast traffic channel accord-
ing to dynamic scheduling information.

From the above, for N MBMS services of different reso-
lution levels, the received MBMS data of the lowest resolu-
tion are repeatedly allocated on all the N multicast traffic
channels, MBMS data of the second lowest resolution are
repeatedly allocated on (N-1) multicast traffic channels, and
so on. In a word, MBMS data of an MBMS service of a first
resolution level on a multicast traffic channel are repeated on
another multicast traffic channel corresponding to an MBMS
service of a second resolution level higher than the first reso-
Iution level. The MBMS services S1-SN are not necessary to
be scheduled on multicast traffic channels mapped to the
same multicast channel and may be scheduled on multicast
traffic channels mapped to different multicast channels.

MBSEFN resource allocation shown in FIG. 5 is an example
for the wireless communication system 10 using a single
carrier. For the wireless communication system 10 providing
carrier aggregation functionality, since different component
carriers have different MBSFN resource allocation, the eNB
can schedule the MBMS services S1-SN on different compo-
nent carriers. Please refer to FIG. 6, which is a diagram of
MBSFN resource allocation according to the process 40
when the wireless communication system 10 provides carrier
aggregation functionality. In FIG. 6, an MBMS services S1 of
a high resolution level and an MBMS services S2 of a low
resolution level are transmitted on component carriers CC1
and CC2, respectively. The first 6 MBSFN subframes are a
multicast traffic channel MTCH_1 for transmitting the
MBMS service S1, including low-resolution transport blocks
B1-B3 and high-resolution transport blocks B4-B6, on the
component carrier CC1. The last 3 MBSFN subframes are a
multicast traffic channel MTCH_2 for transmitting the
MBMS service S2, including only low-resolution transport
blocks B7-B9, on the component carrier CC2.

In the prior art, the eNB broadcasts an MBMS service
including MBMS data of all levels of resolution and a UE
receives this MBMS service regardless of the screen size of
the UE or how a user watches the MBMS service on the UE,
which results in inefficient power consumption. In compari-
son, when the eNB schedules MBMS services according to
the process 40, the UE has the possibility to receive only
MBMS data of required resolutions and thereby improves
efficiency of power consumption.

Please referto FIG. 7, which is a flowchart of an exemplary
process 70. The process 70 is utilized for MBMS content
aware scheduling and receiving for a UE of the wireless
communication system 10. The process 70 can be compiled
into the program code 214. The process 70 includes the fol-
lowing steps:

Step 700: Start.

Step 702: Select a resolution level for performing an
MBMS service according to a displayed picture size of the
MBMS service on a screen of the UE.

Step 704: Receive the MBMS service of the selected reso-
lution level on one of multicast traffic channels MTCH_1-
MTCH_N non-overlapping in time, wherein the multicast
traffic channels MTCH_1-MTCH_N are respectively corre-
sponding to MBMS services S1-SN of different resolution
levels scheduled by the network using an MBMS content
aware process.

Step 706: End.

The UE using the process 70 cooperates with the eNB
using the process 40. According to Step 702, the UE selects a
resolution level for performing an MBMS service according
to the actual displayed picture size of the MBMS service,
such as the screen size of the UE, the size of an inset window,



US 8,743,800 B2

7

or even no displayed picture (when the MBMS service win-
dow is put in the background), which depends on the how the
user uses the UE. According to Step 704, the UE receives the
MBMS service of the selected resolution level on a corre-
sponding one of multicast traffic channels MTCH_1-
MTCH_N non-overlapping in time. Note that, the multicast
traffic channels MTCH_1-MTCH_N are respectively corre-
sponding to MBMS services S1-SN of different resolution
levels that are scheduled by the eNB using the process 40 as
the MBMS content aware process. It is also known from the
process 40 that MBMS data of the MBMS service of the
selected resolution level on the corresponding multicast traf-
fic channel are repeated on another multicast traffic channel
corresponding to an MBMS service of a resolution level
higher than the selected resolution level.

In the prior art, the eNB can only schedule the MBMS
service including MBMS data of all levels of resolution and
the UE has to receives and decodes the MBMS data of all
levels of resolution more than the required resolutions the UE
actually requires. In comparison, through the process 70, the
UE selects a resolution level for the MBMS service and then
receives the MBMS service of the selected resolution level, so
that power consumption of the UE is saved from receiving
and processing MBMS data of unnecessary resolutions.

Since the eNB using the process 40 may schedule MBMS
services on different component carriers when the wireless
communication system 10 provides carrier aggregation func-
tionality, the UE may receive the MBMS service of the
selected resolution level on a corresponding component car-
rier. In addition, when the eNB schedules the MBMS services
S1-SN on different multicast channels, the UE may receive
the MBMS service of the selected resolution level on a cor-
responding multicast channel.

Please refer to FIG. 8, which is a flowchart of an exemplary
process 80. The process 80 is utilized for MBMS content
aware scheduling and receiving for the network of the wire-
less communication system 10 in order to help the network to
utilize MBSFN resources more efficiently than using the pro-
cess 40. The process 80 can be compiled into the program
code 214. The process 80 includes the following steps:

Step 800: Start.

Step 802: Receive MBMS data of different resolutions
generated from a data source from an MBMS content pro-
vider.

Step 804: Schedule MBMS services S1-SN of different
resolution levels formed with the received MBMS data
respectively on multicast traffic channels MTCH_1-
MTCH_N overlapping in time, wherein data of an MBMS
service of a first resolution level on a multicast traffic channel
are shared with another multicast traffic channel correspond-
ing to an MBMS service of a second resolution level higher
than the first resolution level.

Step 806: End.

Step 802 is similar to Step 402 of the process 40 and is not
detailed described herein. After receiving MBMS data,
according to Step 804, the eNB schedules the MBMS services
S1-SN on the multicast traffic channels MTCH_1-MTCH_N
that are overlapping in time, which indicates that the eNB
does not require repeating the received MBMS data of a
certain resolution and also indicates that MBMS data of an
MBMS service of a first resolution level on a multicast traffic
channel are shared with another multicast traffic channel cor-
responding to an MBMS service of a second resolution level
higher than the first resolution level.

Please refer to FIG. 9, which is a diagram of MBSFN
resource allocation according to the process 80. In FIG. 9,
transport blocks B1-B6 allocated on MBSFN subframes are
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generated from the received MBMS data having two resolu-
tions. The first 3 MBSFN subframes are a multicast traffic
channel MTCH_1 for transmitting an MBMS service ofa low
resolution level, including the low-resolution transport
blocks B1-B3. The total 6 MBSFN subframes are a multicast
traffic channel MTCH_2 for transmitting an MBMS service
of a high resolution level including the low-resolution trans-
port blocks B1-B3 and the high-resolution transport blocks
B4-B6. Note that FIG. 9 is one of examples of MBSFN
resource allocation according to the process 80. To realize the
MBSFN resource allocation illustrated in FIG. 9 in which the
multicast traffic channels MTCH_1-MTCH_N begins at the
same time, dynamic scheduling information generated by the
eNB has to carry the stop timing information of each multi-
cast traffic channel.

As can be seen in FIG. 5 and FIG. 6, MBSFN resource
allocation according to the process 40 is not efficient enough
since the same MBMS data are repeated on MBSFN
resources. In comparison, through the process 80, MBMS
data of different resolutions are not repeated and thus
MBSEFN resources can be used more efficiently.

It is not necessary for the eNB using the process 80 to
schedule the MBMS services S1-SN on multicast traffic
channels mapped to the same multicast channel. The eNB
using the process 80 may schedule the MBMS services
S1-SN on multicast traffic channels mapped to different mul-
ticast channels. In other words, the eNB may schedule the
MBMS services S1-SN on different multicast channels. In
addition, the eNB using the process 80 may schedule the
MBMS services S1-SN on different component carriers when
the wireless communication system 10 provide carrier aggre-
gation functionality.

Please refer to FIG. 10, which is a flowchart of an exem-
plary process 100. The process 100 is utilized for MBMS
content aware scheduling and receiving for a UE of the wire-
less communication system 10. The process 100 can be com-
piled into the program code 214. The process 100 includes the
following steps:

Step 1000: Start.

Step 1002: Select a resolution level for performing an
MBMS service according to a presented picture size of the
MBMS service on a screen of the UE.

Step 1004: Receive the MBMS service of the selected
resolution level on one of multicast traffic channels
MTCH_1-MTCH_N overlapping in time, wherein the multi-
cast traffic channels MTCH_1-MTCH_N are respectively
corresponding to MBMS services S1-SN of different resolu-
tion levels scheduled by the network using an MBMS content
aware process.

Step 1006: End.

The UE using the process 100 cooperates with the eNB
using the process 80. Step 1002 is similar to Step 702 of the
process 70 and is not repeated herein. After the resolution
level for performing an MBMS service is selected, according
to Step 1004, the UE receives the MBMS service of the
selected resolution level on a corresponding one of multicast
traffic channels MTCH_1-MTCH_N. The overlapping mul-
ticast traffic channels MTCH_1-MTCH_N are respectively
corresponding to MBMS services S1-SN of different resolu-
tion levels that are scheduled by the eNB using the process 80
as the MBMS content aware process. When the eNB sched-
ules the MBMS services S1-SN on different component car-
riers, the UE receives the MBMS service of the selected
resolution level on a corresponding component carrier. When
the eNB schedules the MBMS services S1-SN on different
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multicast channels, the UE receives the MBMS service of the
selected resolution level on a corresponding multicast chan-
nel.

In conclusion, through the exemplary processes, the eNB
schedules the MBMS services of different resolution levels
generated from the same data source on overlapping or non-
overlapping multicast traffic channels and the UE therefore
receives the MBMS service of a resolution level that is nec-
essary for the UE. Therefore, power consumption of the UE is
reduced when performing MBMS service, which is espe-
cially beneficial for the UE using a battery as a power source.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What is claimed is:

1. A method of multimedia broadcast multicast service
(MBMS) content aware scheduling and receiving for network
of'a wireless communication system, the method comprising:

receiving data of different resolutions generated from a

data source from an MBMS content provider; and
scheduling a plurality of MBMS services of different reso-
Iution levels formed with the received data respectively
ona plurality of multicast traffic channels overlapping in
time, wherein subframes of a first multicast traffic chan-
nel for a MBMS service of a lower resolution level are
shared with subframes of a second multicast traffic chan-
nel for a MBMS service of a higher resolution level.
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2. The method of claim 1, wherein the plurality of MBMS
services are on the same component carrier or different com-
ponent carriers.
3. The method of claim 1, wherein plurality of MBMS
services are on the same multicast channel or different mul-
ticast channels.
4. A method of multimedia broadcast multicast service
(MBMS) content aware scheduling and receiving for a user
equipment of a wireless communication system, the method
comprising:
selecting a resolution level for performing an MBMS ser-
vice according to a presented picture size of the MBMS
service on a screen of the user equipment; and

receiving the MBMS service of the selected resolution
level on one of a plurality of multicast traffic channels
overlapping in time, wherein subframes of a first multi-
cast traffic channel for a MBMS service of a lower
resolution level are shared with subframes of a second
multicast traffic channel for a MBMS service of a higher
resolution level.

5. The method of claim 4, wherein the network schedules
the plurality of MBMS services on a component carrier or a
plurality of component carriers and the user equipment
receives the MBMS service of the selected resolution level on
a corresponding component carrier.

6. The method of claim 4, wherein the network schedules
the plurality of MBMS services on a multicast channel or a
plurality of multicast channels and the user equipment
receives the MBMS service of the selected resolution level on
a corresponding multicast channel.
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